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An Investigation of the Sensor Angle Variation Effects on Brushless DC Motor Behaviors for

Competitive Energy Saving Electric Vehicle
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Abstract

At present, electric vehicle competitions are conducted all around the world. Key factors to win the
competitions are a lightweight structure, high efficiency battery, controller and motor. One among several
interesting factors may affect greatly on brushless DC motor behaviors (e.g., efficiency and torque) is a sensor
angle. To study the effect of sensor angle variation on brushless DC motor behaviors, Mitsuba brushless DC
motor with a power of 60 W was tested with the testing kit MDSKSRS056-33 of Lenze Ltd. by which the power,
rotational speed, and torque was measured. The results revealed that, when the rotational speed was higher than
1000 rev/min, advancing the sensor angle provided an increasing torque. However, advancing the sensor angle
would contribute a deceasing of torque, if the rotational speed was lower than 1000 rev/min, whereas retarding
the sensor angle tended to reduce torque in every rotational speed. With the rotational speed lower than 1000
rev/min, the motor efficiency was found highest when the sensor was set at 0°, while advancing sensor angle
increased the efficiency when the rotational speed was higher than 1000 rev/min. Finally, the results could also
suggest that the highest efficiency of the motor occurred when the sensor angle was set at -3° with the rotational
speed at 1,500 rev/min.

Keywords: Brushless DC motor, sensor angle, Energy saving electric vehicle.
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